Background
Introduction
Although the provisions of psychiatric beds and psychiatric inpatient treatments have decreased in the European Union (EU) Member States since 1990, involuntary admission percentages or rates of psychiatric patients have increased over the same period [1] . These studies were mostly carried out nationally in the Netherlands [2] and England [3] [4] [5] [6] . In 2000, the proportion of involuntary to total psychiatric hospitalizations, termed the involuntary admission quota, ranged from 3.2% to 26.4%, whereas the involuntary admission rate ranged from 6 to 218 with a median of 74 per 100,000 inhabitants across the EU [1, 7, 8] . However, only one study has been reported from the Asian country in South Korea where a high involuntary admission quota of 92% was noted in 2007 [9] . There remains a lack of studies about involuntary admissions in non-Western developed countries.
The patterns of involuntary placements to psychiatric hospitals vary considerably between countries or regions because of differences and changes in legal frameworks or procedures [7, 8, 10] , provisions of psychiatric services [3, 6] , patient characteristics [10] , professional ethics and attitudes [8] , societal pressures on psychiatrists away from libertarianism and toward coercion [4] , and public's preoccupation with the risk arising from mental illness [8] . In Taiwan, the involuntary admission rate was 7.3 per 100,000 residents from January 2009 to December 2010 according to involuntary admission data from the Department of Health and national population data from the Executive Yuan. This rate was in the lower range when compared to in other developed countries. According to the regulations of Mental Health Act 2007 in Taiwan, psychotic state, unable to comply with treatment, and danger-criterion are the legally defined set of required conditions for involuntary admission. The psychiatrists play roles in the initiation of emergency placement and application of involuntary admission within two days, while the regional commitment committees under the Department of Health which enroll multidisciplinary professionals are responsible for the approval of involuntary admission within three days [11] . These detained criteria and process of involuntary admission in Taiwan are different from the ones in other countries where evaluations are made by multidisciplinary professionals and broader criteria are required to apply for the involuntary admission [7, 8] .
Besides the differences in the epidemiology of involuntary admission among mentally ill people across countries, different characteristics related to involuntary admission have been reported in previous studies. These can be categorized into socio-demographic, clinical, psychiatric service utilization, social support, and ecological factors. Relevant studies have been reviewed by the EU [1, 7, 9] , and carried out in Asian countries [9, 12] and the USA [13] . Overall, these patients were characterized as younger or male gender, with more severe psychopathology, dangerous behaviors, poor insight or low motivation for treatment, and poor functioning or poor supportive system. Therefore, the aim of this study was to investigate the proportion and associated factors of involuntary admission in the psychiatric emergency service in Taiwan. We hypothesized that not only the clinical characteristics assessed by the psychiatrists, but also clinical profiles evaluated by the psychiatric nurses, referral decisions made by the police, and psychiatric emergency service utilization characteristics are associated with coercive process of admission.
Methods

Study setting
The study cohort recruited patients visiting the psychiatric emergency service (PES) in the Taipei City Psychiatric Center (TCPC), which provides the majority of psychiatric emergency services in Taipei. This center provides comprehensive psychiatric services for the seven million residents in Taipei City and its satellite cities. One of the services is the psychiatric emergency services consisting of around 4,000 patient-visits per year. The PES has 16 observation beds, provides 24-hour services daily, and is staffed with on-site resident psychiatrists and psychiatric nurses, and on-call attending psychiatrists and social workers. The PES evaluates and manages patients from the community where around 40% of patients are involuntarily referred by the police, and 60% by their families or from other hospitals. The aims of this PES treatment are acute stabilization of psychiatric patients followed by further arrangements of appropriate psychiatric services. These include inpatient treatments which amount to around 40% of the total visits. From January 2009 to December 2010, 123 patients were compulsively admitted to TCPC, accounting for 43.5% of all 283 involuntary hospitalizations in Taipei City. Among the 123 involuntarily admitted patients, 110 were evaluated in the PES, while the others were assessed in the outpatient clinics or inpatient wards. The percentage of involuntary admissions compared to all inpatient episodes in TCPC during these two years was 2.4%, which was far less than in other countries.
Study design and subjects
The study was approved by the Institutional Review Board of Taipei City Hospital (TCHIRB-101107). Study subjects were recruited from the clinical database of admitted patients evaluated in the PES of TCPC from January 2009 to December 2010. Exemption from informed consent was approved since the data were analyzed anonymously and reported. This database was originally established and recorded as part of clinical standard care by psychiatrists and psychiatric nurses. The collected data were assumed to be reliable and valid as every nurse and psychiatrist should mandatorily receive training courses of major topics related to emergency psychiatry every year. These included assessment of psychiatric triage, evaluation of presenting problems, and common diagnoses in the PES. These variables were reviewed and discussed by the whole team chaired by two attending psychiatrists in every morning meeting. It was then keyed in by the assistants of the Taipei psychiatric service network and reviewed by the attending psychiatrists and head nurse of the PES weekly.
Study variables
Socio-demographic, clinical, and emergency service utilization variables were collected for all the study samples. Age and gender were included in the socio-demographic characteristics. The clinical characteristics included the triage level and presenting problems assessed by the psychiatric nurses when the patients visited the PES. The triage level was modified from the Canadian Triage and Acuity Scale (CTAS) [14] and categorized into four degrees of danger. Level IV was defined as imminent danger, level III as urgent danger, level II as less urgent, and level I as not urgent. Each risk level had its key assessment information, clinical examples, nursing actions, and timescales. Five presenting problems assessed by psychiatric nurses were chosen due to their relatedness with involuntary hospitalizations according to a literature review. These included violence, suicide, disturbance, substance use, and anxiety, which were operationally defined and assessed [15] [16] [17] [18] [19] . Violence and suicide were defined as either attempts or ideations of harming others or him/herself. Disturbance referred to behaviors which would bother others in various ways. Substance use would be applied when patients were suspected to be users of substance or alcohol before their arrivals. Patients who manifested anxious symptoms were recorded as anxiety. The diagnosis was made by the resident psychiatrists who were supervised by the attending psychiatrists according to the International Classification of Diseases, 9
th Revision, Clinical Modification (ICD-9-CM), which was the clinical assessment instrument as it had been the mandatory registry item of national health insurance claims in Taiwan. If any medical problem was considered, consultations with internists or neurologists were arranged. If the psychiatric conditions were evaluated as severe enough to require intensive management, the patients were transferred to the psychiatric intensive care unit (PICU).
Regarding to the emergency service utilization patterns, referral of these patients in crises could be involuntarily made by the police and firefighters whose roles were regulated under the Mental Health Act [11] and the Police Power Exercise Act [20] , while others voluntarily came to the PES individually or were accompanied by their families. Arrival time and discharge time were recorded and transformed into variables representing whether they arrived at or were discharged from the PES during the night shift (4 pm to 8 am). Length of PES stay was calculated in hours by subtracting the discharge time and arrival time. Referral location from catchment or non-catchment areas was also included in the emergency service utilization characteristics.
Statistical analysis
Demographic, emergency service utilization, and clinical characteristics were described in both the total admitted and involuntarily admitted patients. Categorical variables were described in numbers with proportions for the total admitted patients and in numbers with rates in those involuntarily admitted. Continuous variables were presented in means with standard deviations in both the total and involuntarily admitted patients. Chi-square test was used to analyze whether there was statistical difference in involuntary admission rate among each categorical variable, while independent-samples t test was used to test the difference of mean in each continuous variable between those who were and not involuntarily admitted. Variables which showed a statistical difference in univariate analysis and those cited as a major related factor of involuntary admission in the past studies were entered into multiple logistic regression models. In order to assess the predictive hierarchy between different dimensions of variables, associations were consequently examined between the clinical characteristics evaluated by nurses and the admission status after controlling for demographic and emergency service utilization variables (model I), between the clinical characteristics assessed by psychiatrists and the admission status after controlling for demographic and emergency service utilization variables (model II). Full model consisting of demographic, use of emergency service, and clinical characteristics were examined in model III. Hosmer-Lemeshow goodness-of-fit test was used to assess whether these models fitted the data. All statistical analyses were performed using SPSS version 16 (SPSS Inc., Chicago, IL, USA).
Results
Demographic and emergency service utilization characteristics
There were 2,777 patients who were admitted after being evaluated in the PES during the study period. Among them, 110 (4%) were coercively hospitalized. Table 1 showed the characteristics of demographics and emergency service utilization in patients of total admissions and those of involuntary admissions. The mean age of the total admitted patients was 42.2±14.6 years. There were no statistically significant differences in the involuntary admission rate in terms of different age strata and gender. Regarding the emergency service utilization pattern, the patients who were compulsively referred by the police had a higher involuntary admission rate. The involuntarily admitted patients tended to be hospitalized during the night shift and stay longer in the PES.
Clinical characteristics
The clinical characteristics of patients assessed by psychiatric nurses or psychiatrists in total admissions and involuntary admissions were showed in Table 2 . Of all the admitted patients, 21.0% had a triage level of III or IV, defined as a higher degree of triage. The patients with a higher level of triage or violence as their presenting problem evaluated by nurses were more likely to be involuntarily admitted. However, there was a lower involuntary admission rate in the patients with anxiety as their presenting problem. Among all admitted patients, the most common diagnosis made by the psychiatrists was psychotic disorders (40.9%), followed by unspecified psychosis (23.0%), bipolar disorder (14.0%), other mood disorders (12.3%), and other diagnoses (9.8%). There were statistically significant differences in the involuntary admission rate between different diagnoses (highest for unspecified psychosis at 5.9%, and lowest for other mood disorders at 2.3%). The percentage of medical consultations or the PICU arrangement among these admitted patients were less than one tenth. 
Models assessing the associated factors of involuntary admission
Models evaluating the associations of demographics, emergency service utilization, and clinical characteristics with involuntary admission were shown in Table 3 . Full model as in model III showed that neither age nor gender was related to involuntary admission. The associated factors of involuntary admission were police referral (OR = 2.30; 95% CI = 1.43-3.68), inpatient admission during the night shift (OR = 2.72; 95% CI = 1.11-6.67), longer length of stay in the PES (OR = 1.66; 95% CI = 1.31~2.09), and presenting problem as violence (OR = 2.11; 95% CI = 1.37-3.25). When a comparison was made across three multiple logistic regression models, it could be seen that clinical characteristics assessed by psychiatric nurses were more likely to be associated with involuntary admission than the ones evaluated by psychiatrists. In model II in which only psychiatrists' evaluations were included in the variables of clinical assessment, patients diagnosed 
Discussions
Principle findings
From January 2009 to December 2010, involuntary admissions accounted for 4% of the admissions in the PES of a psychiatric hospital in Taiwan. The associated factors for involuntary admissions were police referral, violence as the presenting problem assessed by nurses, longer stay in the PES, and psychiatric admission during the night shift.
The lower proportion of involuntary admission
In this study, the proportion of involuntary admission among those admitted in the PES was 4.0%. This was in the lower range when compared to previous studies, which ranged between 3.2% and 26.4% [1, 7, 8] . This low figure may be due to differences in the assessment criteria and regulations of involuntary admission, Asian culture regarding family involvement in patient admissions in Taiwan, and characteristics of this study cohort. Heterogeneous assessment criteria of involuntary admission in different countries are applied according to the psychiatric state, dangerous behavior, and need for treatment. In general, psychiatric state instead of psychiatric diagnosis was the main assessment criteria of involuntary admission [7, 8, 10] . In Taiwan, stricter detained criteria such as psychotic state, non-compliance with treatment, and dangerous behavior are the legally mandatory requirements for involuntary admission [11] . However, in the EU, broader detained criteria are applied in the commitment treatment, which include mental illness and dangerous behavior or the need for treatment-criterion [7] . So the lower proportion of involuntary admission in this study could be arisen from the narrower assessment criteria of detainment. In addition, five days are allowed between the emergency placement and approval of the involuntary hospitalization in Taiwan, which is longer than in other countries [7] . During this period, assessments and interventions can be performed by multidisciplinary professionals to enhance patients' insight into their risky situations, to involve patients and their family members in a collaborative discussion about further treatment, to manage the psychiatric emergency crises, and to arrange appropriate dispositions instead of inpatient treatments. As a result, it is more likely for patients to agree with the admissions during the stay in the PES. As the study site is one of the teaching psychiatric hospitals which is fully staffed with multidisciplinary professionals, lower percentage of involuntary admission could also be attributable to closer adherence to the stricter criteria and complicated procedures of involuntary admission.
Furthermore, Patients' decisions to inpatient treatment may be greatly influenced by the family members of psychiatric patients in Asia. In Taiwan, the psychiatrists would expect the involvement of family members in the decisions of inpatient treatment. These patients are therefore more likely to sign consent forms of admissions because of the persuasions of their relatives even if they initially refuse to be admitted. In some EU countries, no inclusion of consents from relatives and obligatory inclusion of a legal representative during the commitment procedure are required [7] . This could lead to a lower percentage of involuntary admission in this study. However, in South Korea culturally mandated family referrals can override the patients' wishes to initiate compulsory admissions, which may account for its high percentage of involuntary admission [9] .
Past studies showed that higher proportion of involuntary admission occurred in samples with younger age and male gender [3, 15, 21] . In this study cohort, samples were characterized as older age (42.2 years) and equal gender distribution as compared to previous studies, which could explain the lower percentage of involuntary admissions. However, the proportion of involuntary admission would be raised due to the higher percentage of psychotic disorder or unspecified psychosis (63.9%) and police referrals (51.6%) among this study samples than ones in previous studies [22] [23] [24] . In addition, although the ethnicity was not included in the study variables, from clinical experience in Taiwan, the ethnicity characteristics in this study cohort was likely to be highly homogenous as Chinese. This could lead to the lower percentages of involuntary admission than in other cohorts with higher proportions of ethnic minority [16, 22, 25] .
The associated factors of involuntary admission
The most associated factor of involuntary hospitalization was whether the patients were involuntarily referred by the police to the PES. The police officers are the frontline staffs in the community to deal with the imminent danger caused by patients who are uncooperative and refuse to be admitted [21, 23, 26] . Although in Taiwan the police officer have the right to compulsively detain dangerous patients for up to 24 hours under the Police Power Exercise Act [20] , initial assessment, emergency placement, short-term detention of dangerous patients in the hospital, and application for involuntary admission are solely performed by the approved psychiatrists as regulated in the Mental Health Act [11] . This regulation is different from the ones in EU countries where other professionals such as the police officers, physicians, social workers, and psychiatric nurses also play their roles in the process of involuntary admission [7] . Our result suggested that the police need to be involved in the evaluation and management of compulsive admission.
Furthermore, the patients with violent behaviors towards others as their presenting problems assessed by psychiatric nurses were associated with involuntary admission. It showed across regression models that this factor was more related to involuntary admission than the clinical diagnoses made by the psychiatrists. Past studies showed that clinical characteristics related to involuntary admission included more severe psychopathology, especially aggressive behavior [16] [17] [18] . In psychiatric emergency settings, the psychiatrists would seriously take nurses' evaluations into consideration when setting treatment plans. Therefore, immediate assessments of the dangerousness from the nurses, especially aggressive behavior, would initiate the psychiatrists to apply for involuntary admission. In the UK, the nurses have the holding power to detain psychiatric patients who are 'receiving treatment for a mental disorder as inpatients' for up to six hours [27] .
However, the clinical diagnoses made by the psychiatrists were not as important as the evaluations made by the nurses or the referral decisions made by the police. We can see from the regression models that the clinical characteristics evaluated by the psychiatrists were not associated with the involuntary admission status when adjustment of clinical variables assessed by the nurses was made. This finding was inconsistent with previous ones that the patients diagnosed with psychotic disorders [17, 19, 23, 28] , especially schizophrenia [15, 29, 30] , were more likely to be involuntarily hospitalized. Although in Taiwan, psychosis is one of the legally defined set of required conditions for involuntary admission [11] , in the psychiatric emergency room settings, information about the long-term course of psychotic disorder is often hard to be collected. Therefore, tentative diagnoses with low validity such as unspecified psychosis are often made. This could result in the non-association between the psychiatric diagnosis and involuntary admission status in this study. Previous findings regarding other associated diagnoses of involuntary admission, such as dementia, other organic mental disorders, and substance abuse could not be replicated in this study [2, 5, 18] .
The involuntarily hospitalized patients tended to stay longer in the PES before they were admitted to inpatient units. As the procedure for compulsive hospitalization is rather complicated and involves patients and their family members, as well as various professionals including the psychiatric nurses, social workers and psychiatrists [8] , the duration of stay in the PES tends to be longer before the admissions are arranged. In TCPC, evaluations by two psychiatrists, written opinions from patients assisted by psychiatric nurses, and written opinions from main caregivers assisted by social workers are the clinical pathways leading to involuntary admission. This could be why we found out that more involuntary patients were admitted during the night shift when lengthy applications of involuntary admission had been completed.
There were no statistically significant differences in the rates of involuntary admission with respect to age, gender and presenting problems such as suicide. There were inconsistent results about whether the patients with younger age were more likely to be involuntarily admitted [2, 3] . Male gender has been reported to be associated with involuntary hospitalization in study samples with younger patients [3, 15] . As this study cohort constituted older patients, gender was not related to involuntary admission. In addition, in terms of dangerous behavior, posing danger to others rather than to oneself was more frequently reported to be related with involuntary hospitalization [2, 17, 18] . Patients who manifest with suicidal ideations or behaviors but not with psychotic symptoms are not likely to be involuntarily admitted as the psychotic state is one of the mandatory criteria of involuntary admission in the Mental Health Act of Taiwan [11] . There is also a culturally difference that in Asian countries the role of mental illness in suicide is not as important as that in Western countries [31, 32] . These patients with suicide risk are often managed in the PES and discharged with arrangements of intensive family care.
Strengths and limitations
The major strength of this study is that it is one of the few studies carried out in non-Western countries [9] , with a large sample size to investigate the proportion and related factors of involuntary admission in a PES. Therefore, it can be used as an international reference, especially for countries that are in the process of re-evaluating their commitment criteria and mental health legislation. However, some limitations should also be noted. First, these data were based on real world situations in the PES where the assessment instruments were less validated but based on clinical training and standard of care. Second, since this study used a registered database to analyze, there was a lack of information about some socio-demographic and clinical characteristics related to involuntary admission, including ethnicity [22, 25, 33] , socioeconomic status [29] , social or family support [24, 29, 34] , and social functioning [35] . Other psychiatric service variables, such as adherence to treatment [36, 37] , satisfaction with the mental health care they have received [34, 38] , frequency of outpatient visits [26] , and numbers of previous involuntary hospitalizations [12, 26, 36, 38] , were also not included in this study. A broader issue on ecological factors related to compulsive admission, such as integrated psychiatric services [39] , community-care networks [40] , and country's economy [13] may also be taken into consideration. Other statistics such as outpatient, hospital episode, and national information are suggested to be included in future studies to overcome the limited coverage of the PES database. Third, although this study included 43.5% of all involuntary admissions in Taipei City and was representative of the urban PES in the developed countries, the findings cannot be directly generalized to other regions or countries with different backgrounds such as rural areas, countries with different Mental Health Act, and developing countries.
